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application. No new matter has been added. Various clerical and grammatical errors have 
also been corrected. 

The official action and the citations raised by the Examiner have been carefully 
considered. In particular, US Patent No's. 5,621,868 and 5,999,190 to Mizutani et al. and 
Sheasby et al. respectively have been considered. 

As a result of the official action, claim 1 has been amended. More particularly, claim 
1 has been amended to clarify that the method of the present invention relates to a method of 
automatically processing an image in a manner which includes thresholding located features 
to produce a thresholded binary image; and discarding located features having a size less 
than a predetermined size. Following the steps of thresholding and discarding, a series of 
brush strokes are applied. It is noted that the amendments to claim 1 are fully supported by 
the specification and do not add new matter. 

New dependent claims 5 to 7 have also been added, which are fully supported by the 
specification and do not add new matter. 

At item 5, the Examiner rejects claims 1,2 and 4 under 35 U.S.C. 102(b) as being 
anticipated by US 5,621,868 to Mizutani et al. (hereinafter "Mizutani"). It is submitted that 
the proposed amendments to claim 1 traverse the Examiner's rejection. Although Mizutani 
discloses modifying portions of an image to produce a resulting image appearing to contain 
brush strokes (col 1 line 66 to Col. 2 Iine2), the manner in which Mizutani achieves this 
result is significantly different to the method defined in amended claim 1. Mizutani 
discloses that the brushstrokes are arranged perpendicular to 'a direction of maximum 
contrast in a blurred version of the initial image' (Col. 2 lines 14 to 22). Mizutani neither 
discloses nor suggests that the position and orientation of the brushstrokes could be 
determined by a method which includes the steps of (a) thresholding the original image (for 
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example by applying a Sobel filter to obtain a grey-scale image representing a per-pixel 
edge-strength of the original image), and (b) discarding edge features having a size less than 
a predetermined size. Consequently, it is submitted that the invention as defined in amended 
claim 1 is novel and non-obvious over Mizutani, and that claims 2 and 4 to 7 are novel and 
non-obvious over Mizutani at least by virtue of dependency on claim 1 . 

At item 7, the Examiner rejects claim 3 under 35 U.S.C. 103(a) as being 
unpatentable over Mizutani in view of US 5,999,190 to Sheasby et al (hereinafter 
"Sheasby"). It is submitted that the proposed amendments to claim 1 traverse the Examiner's 
rejection. It is noted that Sheasby discloses opacity control for a computer generated brush- 
stroke (Fig 8B, element 246, Col. 7 lines 37, 57) and discloses a paper grain tab allowing 
texture to be applied to computer-generated brush-strokes (Fig 1 IB, element 290, Col. 8 
lines 62-64). However, it is respectfully submitted that Sheasby does not disclose the 
method defined in amended claim 1, and in particular does not disclose or suggest the steps 
of thresholding the original image, and discarding edge features having a size less than a 
predetermined size. Consequently, it is respectfully submitted that claim 1 is patentably 
distinguishable over Mizutani in view of Sheasby, and that claims 2 to 7 are patentably 
distinguishable over Mizutani in view of Sheasby at least by virtue of dependency on claim 
1. 
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CONCLUSION 



It is respectfully submitted that all of the Examiner's objections have been successfully 
traversed. Accordingly, it is submitted that the application is now in condition for 
allowance. Reconsideration and allowance of the application is courteously solicited. 

Very respectfully. 
Applicant: / r ) 
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STATEMENT REGARDING FEDERALLY SPONSORED RESEARCH OR 
DEVELOPMENT 

Not applicable. 
FIELD OF THE INVENTION 

The present invention relates to an image processing method and apparatus and, in particular, 
dis;c1ns;es- n Prnducipg AntnrmHr "Pointing" Fffprfr- in Tmngr^ producing automatic painting effects in 
images. 

The present invention further relates to the field of image processing and in particular to 
producing artistic effects in images. 

BACKGROUND OF THE INVENTION 

Recently, it has become quite popular to provide filters which produce effects on images similar 
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t would be appreciated by a person skilled in the art that numerous variations and/or 
tions may be made to the present invention as shown in the specific embodiment without 
ing from the spirit or scope of the invention as broadly described. The present embodiment 
is, therefore, to be considered in all respects to be illustrative and not restrictive. 
Ink Jet Technologies 

The embodiments of the invention use an ink jet printer type device. Of course many different 
devices could be used. However presently popular ink jet printing technologies are unlikely to be 
suitable. 

The most significant problem with thermal Inkjet is power consumption. This is 
approximately 100 times that required for high speed, and stems from the energy-inefficient means 
of drop ejection. This involves the rapid boiling of water to produce a vapor bubble which expels 
the ink. Water has a very high heat capacity, and must be superheated in thermal ink jet 
applications. This leads to an efficiency of around 0.02%, from electricity input to drop momentum 
(and increased surface area) out. 

The most significant problem with piezoelectric ink jet is size and cost. Piezoelectric 
crystals have a very small deflection at reasonable drive voltages, and therefore require a large area 
for each nozzle. Also, each piezoelectric actuator must be connected to its drive circuit on a separate 
substrate. This is not a significant problem at the current limit of around 300 nozzles per pi5rt4?eaa 
printhead, but is a major impediment to the fabrication of psCge^^iae pagewidth pn^fcbeads 
printheads with 19,200 nozzles. 

Ideally, the ink jet technologies used meet the stringent requirements of in-camera digital color 
printing and other high quality, high speed, low cost printing applications. To meet the requirements of 
digital photography, new ink jet technologies have been created. The target features include: 

low power (less than 10 Watts) 

high resolution capability (1,600 dpi or more) 

photographic quality output 

low manufacturing cost 

small size (pagewidth times minimum cross section) 
high speed (< 2 seconds per page). 

All of these features can be met or exceeded by the ink jet systems described below with 
differing levels of difficulty. ^^Forty-five different ink jet technologies have been developed by the 
Assignee to give a wide range of choices for high volume manufacture. These technologies form part 
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of separate applications assigned to the present Assignee as set out in the t^lE=feei§iy table under the 
heading Cross References to Related Applications. 

The ink jet designs shown here are suitable for a wide range of digital printing systems, from 
battery powered one-time use digital cameras, through to desktop and network printers, and through to 
commercial printing systems. 

For ease of manufacture using standard process equipment, the prj&t<d^d printhead is designed 
to be a monolithic 0.5 micron CMOS chip with MEMS post processing. For color photographic 
applications, the pijJiHi^d printhead is 100 mm long, with a width which depends upon the Inkjet 
type. The smallest priSE%^d printhead designed is IJ38, which is 0.35 mm wide, giving a chip area of 
35 square mm. The prifflji^ads printheads each contain 19,200 nozzles plus data and control circuitry. 

Ink is supplied to the back of the prito^e^ printhead by injection molded plastic ink channels. 
The molding requires 50 micron features, which can be created using a lithographically micromachined 
insert in a standard injection molding tool. Ink flows through holes etched through the wafer to the 
nozzle chambers fabricated on the front surface of the wafer. The pr^it>bg^ printhead is connected to 
the camera circuitry by tape automated bonding. 

Tables of Drop-on-Demand Ink Jets 

Eleven important characteristics of the fundamental operation of individual ink jet nozzles 
have been identified. These characteristics are largely orthogonal, and so can be elucidated as an 
eleven dimensional matrix. Most of the eleven axes of this matrix include entries developed by the 
present assignee. 

The following tables form the axes of an eleven dimensional table of ink jet types. 
Actuator mechanism (18 types) 
Basic operation mode (7 types) 
Auxiliary mechanism (8 types) 

Actuator amplification or modification method (17 types) 
Actuator motion (19 types) 
Nozzle refill method (4 types) 

Method of restricting back-flow through inlet (10 types) 
Nozzle clearing method (9 types) 
Nozzle plate construction (9 types) 
Drop ejection direction (5 types) 
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Ink type (7 types) 

The complete eleven dimensional table represented by these axes contains 36.9 billion 
possible configurations of ink jet nozzle. While not all of the possible combinations result in a 
viable ink jet technology, many million configurations are viable. It is clearly impractical to 
elucidate all of the possible configurations. Instead, certain ink jet types have been investigated in 
detail. These are designated UOl to U45 above which matches the docket numbers in the table 
under the heading Cross References to Related Applications. 

Other ink jet configurations can readily be derived from these ,^(^orty-five examples by 
substituting alternative configurations along one or more of the 11 axes. Most of the UOl to U45 
examples can be made into ink jet pri^t^eads printheads with characteristics superior to any 
currently available ink jet technology. 

Where there are prior art examples known to the inventor, one or more of these examples are 
listed in the examples column of the tables below. The UOl to U45 series are also listed in the 
examples column. In some cases, ^p^B^r print technology may be listed more than once in a table, 
where it shares characteristics with more than one entry. 

Suitable applications for the ink jet technologies include: Home printers. Office network 

printers. Short run digital printers. Commercial print systems. Fabric printers. Pocket printers, 

Intemet WWW printers. Video printers. Medical imaging. Wide format printers. Notebook PC 

printers. Fax machines. Industrial printing systems. Photocopiers, Photographic minilabs etc. 

The information associated with the aforementioned 1 1 dimensional matrix are set out in the 
following tables. 
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ACTUATOR MECHANISM (APPLIED ONLY TO SELECTED INK DROPS) 





Description 


Advantages 


D isad van tages 


Examples 


Thermal 


An electrothermal 


♦ Large force 


♦ High power 


♦ Canon Bubblejet 


bubble 


heater heats the ink to 


generated 


♦ Ink carrier 


1979 Endo et al GB 




above boiling point. 


♦ Simple 


limited to water 


patent 2,007,162 




transferring significant 


construction 


♦ Low efficiency 


♦ Xerox heater- in- 




heat to the aqueous 


♦ No moving parts 


♦ High 


pit 1990 Hawkins et 




ink. A bubble 


♦ Fast operation 


temperatures 


al USP 4,899,181 




nucleates and quickly 


♦ Small chip area 


required 


♦ Hewlett-Packard 




forms, expelling the 


required for actuator 


♦ High mechanical 


TU 1982 Vaught et 




ink. 


stress 


al USP 4,490,728 




The efficiency of the 




♦ Unusual 






process is low, with 




materials required 






typically less than 




♦ Large drive 






0.05% of the electrical 




transistors 






energy being 




♦ Cavitation causes 






transformed into 




actuator failure 






kinetic energy of the 




♦ Kogation reduces 






drop. 




bubble formation 
♦ Large print heads 
are difficult to 
fabricate 




Piezo- 


A piezoelectric crystal 


♦ Low power 


♦ Very large area 


♦ Kyser et al USP 


electric 


such as lead 


consumption 


required for actuator 


3,946,398 




lanthanum zirconate 


♦ Many ink types 


♦ Difficult to 


♦ Zoltan USP 




(PZT) is electrically 


can be used 


integrate with 


3,683,212 




activated, and either 


♦ Fast operation 


electronics 


♦ 1973 Stemme 




expands, shears, or 


♦ High efficiency 


♦ High voltage 


USP 3,747,120 




bends to apply 




drive transistors 


♦ Epson Stylus 




pressure to the ink. 




required 


♦ Tektronix 




ejecting drops. 




♦ Full page width 
print heads 
impractical due to 
actuator size 

♦ Requires 
electrical poling in 
high field strengths 
during manufacture 


♦ IJ04 
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